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Abstract of JP1 0226688 

PROBLEM TO BE SOLVED: To obtain a new 
diaminofluorescein derivative capable of 
efficiently reacting with nitrogen monoxide under 
a neutral condition, giving a fluorescent 
substance excellent in fluorescent strength and 
useful as a reagent for measuring the nitrogen 
monoxide, etc. SOLUTION: A new 
diaminofluorescein derivative represented by 
formula I (R<1> , R<2> are each an amino group 
substituted at adjacent positions on the phenyl 
ring; R<3> , R<4> are each H, an acyl; R<5> to 
R<8> are each H, a 1-6C alkyl, an aryl, a 
halogen). The compound of formula I can 
efficiently react with nitrogen monoxide under a 
neutral condition, can give a fluorescent 
substance excellent in fluorescent strength, and 
is useful as a reagent for measuring the nitrogen 
monoxide, etc. The compound of formula I is 
obtained by protecting the amino group of 2,3- 
dimethyl-5-nitroaniline of formula II (Me is 
methyl), oxidizing the methyl group, deriving an 
acid anhydride from the produced dicarboxylic 
acid, subjecting the derivative to a ring-closing 
condensation reaction with a resorcinol 
compound, and subsequently reducing the nitro 
group of the produced aminonitrofluorescein 
compound of formula IV. 
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R 1 R z 




^zmw^x^r^m^L ■, r 5 . r\ aiwa 

Z l s7lV*)Vl])VX-)i>mx*h Y ). R 5 . R<\ R\ VlTM 
[IWWI3 3 MSB 1 Xte 2 KIE«*>fl:£***tr- 
tft2] 

R 11 R 12 




R" JOT 2 wnvHc^L.T7x-;l^±<7) 
l»«Lfc{a{tt£ai*»jjcr*-N-M-NR 19 - R 19 tit 

Ci- 18 tiHtA*, Xttl££l,<ti£Sft 
75^*«&ji^) T*$ri4«£*-f#\ XtiR 11 
SW ! W:7x-/M«J:0|»«LfcttatjB«--B7 5 
/Sai^-hoScoa^ij-ltSr^L ; R 13 &Z/R 1 * tt 
**i-e*ittiK**« : FXti7^;ua£tSL ; R 15 , R 

16 „ r 17 .. sw ! itzix?tm±iz*.mm : ?. c,. B 

Sii4fl:£tl. 

[MS* 5 3 -KHUHtoWeariST*-j T , (1) if 
S9H 1 Xti 2 fcE*<0fc^£-H»fl3B*i RJBStf* 
IB:&tf(2> ±ieiS(l) tei$VYt£ft**IlW8B4 

[0001 ] 
[00023 



/HIT* 0 . 4#rt4avSttfe®t iTtRMKH 
LT^6ifcWHfe*»fc«#lT*fc (Sftft^. 1994# 

RfltfWWftT** N0 2 - * NO3- Sai&f 

iwtt»*&awawrFT*tiij • sat*-* t v^«*&» 
[00033 Witf, no 7v^;^*VyKftL/;t 

* 4?»fc* lffl-f 4ft^fBft£ (Palmer, R. M. , 

etal., Nature, 327, pp. 524-526, 1987) „ 
t^QbV(0 2 Hb)*51Sft$fLT4 t&metHb <7)©irjW< 
^h^SH^-fS^ffi (Kelm, M. , et al., Circ. Res. 

66. pp. 1561-1575. 1990), Vffi&£j|ft£ltl&X,TK 
•ft$;rl4 1 * tcath.*«8tTffi»-r4ariS(Shlbukl , 
K. , Neurosci. Res. 9,pp.69-76, 1990; Malinski, T. , 

Nature. 356, pp.676-678, 1992). 
j£(Green, L.C. , etal., Anal. Biochem. , 126, pp.13 
1-138, 199®%b'tftf.mmijW;tlTX}t>tlX^l 

(HmtLX. FEB mm rg£fE¥*^<7)77n- 
f-12, NOj , pp.42-52 , 3.NOc7)S!lgffi, *fmffi#, 
^y^/l-t'a-a^fi 1 ; Archer, S., FASEB J., 7, pp. 
349-360, 1993). 

[0 0 04 3 7V-AKffi£&. -mSBtJiSZtiW 
IHk&hT^fc* N0 2 - fcJ:4^7V-«>Attft^fti: 

77-^xf-uy x*7 $ ycnrYij -y7V >r&fflm L 

TttHi't4*i6T*4. -IWIM^^ 

(Stainton, M.P., Anal. Chen. , 46, p.1616. 1974; Gr 
een, L.C. , etal., Anal. Biochem., 126, pp. 131-3 
8, 1982) K^vMSawicki, C.R. and Scaringell 
i, F.P., Microchem. J., 16, pp. 657-672, 1971) X' NO 

3 - £ no 2 - izmjtLzwfeTZ&ztfrb. -ikim 
mmtmm*%mx'% 4 1 m.i> &4 . 
[00053 rv-?.%.fcmtmmi,z no 2 - zm&tz 
ztizx *)-mttmmzw%.-tht:#x?)W&b 1x2,3- 

VT $ 777? VV (2,3-diaminonaphthalene) tPf&htl 
TV^4. £*>KKWU lHt^frTTN0 2 - tZJSLxm 

mmmx-h z>i-7tuvhv tv-k ( •. 1- 

(H)-naphtho(2,3-d]triazole) iBfcfZ (Wiersma, J. 
H. , Anal. Lett., 3, pp. 123-132, 1970) . 2,3-^7$ 

s-fywsb m 2 -<0BU&kfrlt'?^xi l mmizmi 
ztixts*). w&i ph=2 wTT*fca<awf u 

TX'tt® 5 ^gjgT^7-f4 (Wiersma, J.H., Anal. Le 
tt.. 3, pp. 123-132, 1970; Sawicki, C.R., Anal. Let 
t., 4. pp.761-775, 1971). itz, &*UfctfinHWi p 
H-10J3LhT«tSMiJ:<ft3efe»"f*(DMiiani. P. and 
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Burini.G., Talanta, 8. pp.649-652, 1986). 

[00 06] ^2,3-^7$ 71-7?lxy£fflV^HSr 

ttMmwm&imii. mm%tfm-um&x'h<o , ? 

V -*RJK£Wfc*T5<K100 flgffcj«g«tr*6 i: ^5 
^tf&MMislco, T.P., Anal. Biochem. 214, pp. 11- 

16, 1993) . *>t, zcoirmimM%$iw*?m£-m 

£>£> (JSLUCOWC, SR2: LT DOJIN News, No. 74, 
Information • NOc^SII'tiiSS : 2,3-Diaminonaphthalen 
e, *WAttHCftWfSOJf«tf. 1995) . 

izikKxm&mumv&'o . tti. 2,3-^*7$ 71-7 

9VVt NO,- ORJC$-^ttT(pH=2 OT) Tfrdfc 

[0007] *wm±. mm^Tx—m^m 

<rfflmWX-hh*i)VX* v-PTio^f ) wi^iSoS&T 

Ttt, 2, 3-v*7 5 7t"7 *V ^X*±^tfDS»*t« LT 

<UW*iEW=jytC* IZt tr J&ffl Lfc (8IPF7-18 
9978^BH$a»#E) . 

[0 0 08] UpL&A*^ 2,3->-'75 7^77U>-$r 
fflv»4±E«*S6"«is SbK<0ttast*JV^T 370-390 

n«cois^*^ii^s-^itt.5»i^^s>i.oT\ aa 

fcW:V^ISIH*>*ofc. 3 6(C % 2,3-^*7571-7^ 
L t+^TIi^v^T, i&JSO«3"5Bt«i*roi 

u«nmtws&CiZiE*tzm&r&z tmmx-h^ 
tc. 2,3-^*75 71-7 tvvuMimmcivm 

mztLxis*), mm. ummm^mzm^itth 

i o £8* M&Wm*H& l 1St LT tiff® 
[00 09] 



zztizhi. zbt&Mfammmi* mm® 
ztizh*). j-os#«fcn* mmmizmrt-i- 

[0010] 

KhUrV-zMBtSWI'** 495 nm Sft^ttJtOBljeX 
fc=Jt 0515 n«fl»0av4i3fc*fM-6<OT\ ftJBOftX. 
mMlzffiiL tztrtzl&t? < M-"Cm3dtt:%9>&rt 
%-flZbtfX'ZlZt. MVfc, ffl«*>«ttrt'*oab£ 

*«&r & £ fc fc J: o „ fSffi^iii}aF , =iw-s*'(Ls^ss 

SrStc L-t^s^ i><nx-bh . 
[0011] **fc-&*JWJtt-, Tifi^(I): 
Ht3] 

R 1 R z 




R'Rl>*R 2 (i-?-ixm7x^l^J:£7)|§!|«L^ 
t=*«lI : F»i7^A«t*t ; R». R« % R\ TO 8 tt 

tixztm&zfrmiKT, c^T^ivm, rv^m. 
tcox-hi. znfmcomLummizxtii,^ wrv 

R 4 ^^«WUS4C**a( : FX(4C 1 - 6 TA^MMfc. 
ivmX'h*) ;R 6 . R 6 . R 7 . RtWtf*ii**iiatofc** 

[ o o 1 2 ] feta!koffl«(c iitar, 

Tia^(II): 
[^4 3 

R 11 R« 




R 11 ai^ 12 LT 7 x -)\M±.<7i 
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msE?, c,., 8 TJ^ivm, MimmmL<imm 

T5A'*A&&Trt) X'mtL&mtt-ft\ X«R n 

aw 2 ny x -m±mm& Uzfrnizmmtz r $ 

/S&tf-hoa^a^iHrfr^L ; R' 3 &W 4 tt 
*1\?tiMMz*nm*X&7i'lV&*7*l, ; R 15 . R 
16 » R 17 . aw 8 tt*n«i*fcfl:t*3iw^ c,_ 6 

Xtdt* R 13 aW 14 #*ft.W*fc4fc#*lK : fXttC 
i^r^^^-^ffit'^O ; R 15 , R 16 . R 17 . 
aW 8 #*1x*imb£XXm : ?XitlBXm-VS>& 

[ o o 1 3 ] § <b iz*mm\<7>mz «t o . -it-fts 

fRO$H£#£T&oT, (1) ±f££(I) TSSSflS-fte 
RflSHSi:EJ6$tf4IS:Rtf, (2) JJEIS 
(Dfcl3V^4J«Wi*(II>Ofli^Hj*ttaj't6ia* 

[00 143 

RHt-ztit'tL? x-imtcowmuzGLmzsm-iT 

SySfcjjt*. R'&tfR^KaEgj&ors/gT'&l. 

tars /at* ot tin. rs^sjbtww*!* 
aitLtti, «axti»ttfi<oc,. I8 r;u^u 

*(«F4L<tiC 1 . 6 T/^P36) . XHWEgUwas 
W&W 7 V -)lrmtfW& Lti C, . e T)U*jvm ( 75;K 

tela L*vi«ftfctt % c,. 6 r/i^p/WStt««DWi»tt 

sec-7f-/l^ tert- yf-zl/Sfti: t # 

^x^S^l^^/l^yi//!^ rtyiDVX^vO 
[0015] B'SW tt-Wl-f ftillifc*IWTOi7 
h^^yy-f;^ A^nD^yy-op 
jK^3S : Xtt7H=?-7U£ % rnt^A4 79 J '4 

tfT%h. KRv : &tf ! m.iz*mm=FX! l i7-ti-)umT 
hizttfmt<, R 3 aw *g^tc**R^ -eft & 

[0 0 1 6 ] R5 N R6 S R\ a W ti*it-«lill4fc#* 
JFf. CisT^/Um. 7U;^(CH 2 =CH-CH 2 -) , Xli 

iv^, z t twt u\ rs % rs s r?^ 



fc#if£L<. Rs&W^^SJS^T-*^*^ X(2 
SlcSBMfiPC* 0. R 7 aW#£fc*fglI^T'J>S.r 
fctfjf* U\ ^-ixf ^7xX^S±t~fettSR 6 Sl^ 

r 6 , jfet^icB? atw«)i«(a« ti«p(ci»jes ft=srv 

tilQLmzWtMLX^lZktf&tlt<\ 
[0017] JJE^CODtiJV^T, R 11 aW 2 OS. 

£-N=N-NRi9-S^^-t. i^T% R 19 «**JS^. iSffl 
Xtt*tt«<0C, . , 9 Tfi^Mt (mi< ttC! . 6 7)V* 

fcc,. e r/^;uas*^f. 7'j-;ua«7;^;u«t L 
7*>i'#*i'<>> ! >um%k'zm^&z}:tfX'* i . * 

fc, R 11 2 U7xryt«J:OBW*'LfctC«fc|B« 
f 4TS>aaV-hn»Mia*^*rti:S*L. R 11 X 

aSr^t. R u Xt±R 12 *%1-7S7»iilffiiT'J)-5 

i . 6 r;^/« ) ^±IE(c1»bj L^:*^^ U < (HKIBA 
7 'J Uc C, . 6 Tils* A*$r & 1 

«tLTv^*>J:v\ T-fef-/Hi. h'j7;^n 
7-bf-;uS, / <.yy^;pa^t'07^/i^: MJ^^u 
y 'J /P«^r ittmi^S' U ;ua^r LX 
^X t J: V>. ^>'J)Vmt£Z<7)7V-)VT)V*)Vm-k$k 
IS«fcLTWHL-Ct>J:H. 
[ 0 0 1 8 ] R 1 3 at/R 14 ti«l«U»4fc:*aW^X 
«7v;«2:^-r. Ty;«t LTtt. <yy 
'f/PSs A-^^h^f^yy^f;^ /N'7;nn\yy 
-f /HI, * t < (i-77 f-;^;P^x;i^^r if or 'J - A- 
; Xtir-fef-;^ TntttiA*, y^ 
7 /P3Kr iTWj-eTA^A'^A'iK^** if * fflV^ 
ik36^*4. R 13 aW 4 36*fet**K^XttT-b 
flV&X'h & Z t tiW 1 1 < % R 1 3 aW 4 

[ 0 0 1 9 ] R 1 5 % R 16 x R 17 s aW 8 
it*3RK^ C^T/Mr/I^ 7'J;«. X«An^ 

JiSK^ XtiH^S^V^T'tiu 
#\ aSBB^-Cfciik^tfiU^. R 16 . R 16 . 

r 17 . aw 8 ^it^^haifc^cjRK^xtaBBH^ 
x-b&ztffn&K. r 15 aw 6 i»*ifw 
s>-s*\ xti^tuwH^-cfto. r 17 aw 8 

±t;i>tt5R 16 atffl 16 , Mt/fcR 17 aw 8 <r)Wsm 
mtmzmfeZiiK^tf. ^vf>^<n2-^ 4- 
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[0020] ±K<05£(I) D^-ft-^ft 



a. £tz, mWX'^tl^t^mcooh. R 1 1 TO 

^mm-^=H-m^-m^-t^mz^xii. ±ie 
m% txa*). -m^s.mm^z^mx'hh . 

[0 02 1 3 
(€5] 
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m^mt*mftmmm t ix&&th%£i>$> 

^oiX'h&\ 

[0024] s^k, 7A#is±4 >vmmt. 

i -/U)-6-h Kndf is-3U-*-t>7->-3- k bX 

ficfco. ±k*<i> ai«(ii)» jfetftcjjE^ 

t l z-O^XV>m?MLX$)&. 
[0025] *«BB<?MC(I) T'»$itMb£«;i, 

i9 -S£^-f-ft£*) fc4js**ttK**L-o*s. * 

(I) T*S*t*fl:-&flie*ti, ■MfeWrTfcfcWC495n 
nSKaBliBXfrSBIt I k ^ L 

*V ±iesS (II) MfcfrTfctS V Stt 

T5IV>aK (emission: 515 ran) fcfW-Sftlffcir IX 

jjeso 0 itx z<wtizm<nmt*m 

WfcthzttfX'ih. 

[00 26] «->T. :WMIfcJ:0!l»Sii6HBMUB 
*^ai^fra{i. *(I) T«S<x6ft^Bji:-IWfca» 
fc*RJ63-*T*(II)*Hfc£»fc4j*S*. *(II)<0ft 

S. ±ERiBi»* L<li+tt*MrTfcff 3 £ k#T 

Hilar, ph 6.o~a.o*>«H, *f*L<tepH 6.5~ 

7.8 <7)&H, J:0ff*L<<ipH 6.8-7.6 <7)£BT'ff:5 
£ k tfX'Z 4 *^^!MaH5oailjett4»ttfllW 

[ 0 0 2 7 ] «Hk*Hi«a *>R 5 &W#*ig 

SHrPCfcfcflAWi. pH*» 5~8SJS<7)^T-!SgS-*i 



ix%mx'h&M\ mmftmzmm&ommm (r 3 
[0028] s^oai^ tt*4M»»)aijeaD£&ffifc 

attfrSi (fflitf. Wiersma, J.H., Ana 

1. Lett., 3, pp. 13-132, 1970; Sawicki, C.R., Ana 

1. Lett., 4, pp. 761-775, 1971; Damiani, P. and Bur 
ini, G. , Talanta, 8, pp.649-652, 1986; Damiani, P. 
and Burini, G., Talanta, 8, pp.649-652, 1986; Mis 

ko, T.P., Anal. Biochem. 214, pp. 11-16, 1993 &k 

«fflfi**#!H) . *mn-M<mmfeiizt5^x 

It, Witf. BiSftk LX 495 nm Sfle^frHBttU 

515 n^afljfijtfcabetsifctfjfiu*. £^«ko 
mty <>i>?-x'mmmz#%?&zttfx'*. *m 

[ 0 0 2 9 ] »tWWE*8UejKfiW«r*^fc: 

LtH HRWfctiMFffWIffcfflV^ik^-C**}^, 

V\ ^dfvHft^ftk Lt« N-0, S-0, p-o%mmz 

iifcmtRjeSfi*^* 1 , PTI0(2- 7i-;k 

4,4,5,5- rh7^f-/M S^VUy-l- ttisAr-Z- 
jj-^v-K: Maeda, H. , etal, , J. Leuk. Biol., 56, p 
P. 588-592, 1994; Akaike, T. , etal., Biochemistry, 
32, pp.827-832, 1993)*fcJ4*WB»* (PTI(W)7x 

PTIO^k*) , h'J7i -f VX^tJ H . HJ 

[0030] JJE<0*#^l«fl:^«Wd^. PTIORtf 
*<0«HM»! (CTitf^/U^^PTIO^k) «i#{C»^L 

•?> (SSC-fL^1$5^^tt. Organic Chemicals Catalog, 3 

2, 1994 4JfKBBS*iT^6) . =5rfc. ^yK^ 

Mt*h&mR&imtLxm^xi>iL\W. y#y 
-A»i=*fAUfcfc<o*fflv^*£kfcT*6. K^jio 
JB4W=P»llS*HfV^. ^$r< kfc«t**c*--BWI: 

J: 0 ff * L < <il0~20// ^;wg«c7)4T'J) S £ k am * 
U\ 4*WKrif«>«&a4. i^+{ci0~20xi*/i- 
1i£Oi£»-t££k**#£U^ HRWKti, S 

mn&tfmmz§>^ t &mz x i msz^m^ & t * 
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mi< a&wjj&ttm ixwKommnmm 

[0031] 

imtM) jut. ^mzmwrnzmzbizgrniz 
zku&\ mm** "daf-1" Kck'coit&famm 

<r>x*- b&\zW&*Krzfc$^\zftm*x fa h . 
mi 

2.3- ^f-;t~6- -bvT-vyz&mzmmi. 

mm 1 3*T'7-te ?-/Wfc LT 3-7 -fe K 7 5 K-4- - K n 
/PtlftJf}. £j£L£3-7-bK7$ K-4- ^hU7^;l^ 

fc. ***«EES4Lfctt, aafc**«iy«f-u>* 

^SflD*.t\ ffiaj^Slltt£rKLT3-7-feK7S K-4 

/P-2- zhnT-lim, 4-7* K7S K-5- -Ko 

[00 3 2] #J2 : DAF-1 OK& 
3-7-fe K7S K-4- xhn**7^;t-B?i: UvOl^y- 

a»+-c i ttnsaiu Rit>»&»*»ffl tTHfeoiii 

7 * -TftR L-T 7 S J - K d H* fcftfc . 

8 £*ut 7 S / - K n 7^* U-fe 4 y Sr *+T«[ft7 K 

Vi3?)Vi] y n v K 7 -f l/C«H<0fc 

[0 0 3 3] 3-7 S/-4- - Yxxvi^V^V (3-am 
i no-4-ni tro-3 ' , 6' -di hydroxy-Spi ro (i sobenzof uran-1 
(^.Q'-OHJxanthenl-^one) 
C20H12N2O7. F.W. 392.316 

1 H-NMR (300MHz, DMSO-de ) 5 6. 38 (d, 1H, J = 8.6); 
6.56 (dd. 2H, J = 8.6,2.4); 6.66 (d, 2H, J = 2.4); 

6.80 (d, 2H, J = 8.6); 7.96 (s, 2H); 8.35 (d, 1H, 

J = 8.6); 10.18 (s, 2H) 

3.4- ^*7 5 /r^M-HM V (DAF-1: 4,5-diamino-3', 
6 ' -di hydroxy-Spi ro (i sobenzof uran-1 (3H) , 9' - (9H) xant 
hen)-3-one) 

CtoHi«N,Ck, F.W. 362.322, 

m.p. 300*CtUi, 

MS (EI) (m/z) M ♦ 362 

'H-NMR (300MHz, DM9M,) 6-5.01 (s, 2H) ; 5.88 (s, 2 



H); 6.05 (d, 1H, J = 7.5); 6.52 (dd, 2H, J = 8.6, 
2.4); 6.60 (d, 2H, J = 2.4); 6.64 (d, 2H, J= 8.6); 

6.78 (d. 1H. J = 7.5); 9.97 (s, 2H) 

[0 0 34] M3 :DAF-3 <?)Wk 

m2mmzi.x DAF-3s-8^tLfc. 

6-7$ 7-5- — Yuy y (6-amino-5-nitro- 
3' ,6'-<iihydroxy-Spiro(isobenzofuran-l(3H) ,9'-(9H)x 
anthen)-3-one) 
C 20 Hi2N 2 0 7 , F.W. 392.316 

'H-NMR (300MHz, DMS0-d 6 ) 56.40 (s, 2H); 6.56 (dd. 
2H, J = 8.6, 2.4); 6.71 (d, 2H, J = 2.4); 6.72 (d, 

2H, J = 8.6); 7.22 (d, 1H, J = 8.6); 8.38 (d, 1H, 

J = 8.6); 10.18 (s, 2H) 

5,(rV7$.J7)V*)s*.4 V (DAF-3: 6,7-diamino-3' . 
6' -di hydroxy-Spiro ( i sobenzof uran-1 (3H) , 9' - (9H] xant 
hen)-3-one) 

C20H14N2O5, F.W. 362.322, 

m.p. 220-230*0, 

K5 (EI) (m/z) M ♦ 362 

'H-NMR (300MHz, DKS0-d 6 ) 53.30 (s, 21); 5.58 (s, 2 
H); 6.53 (dd, 2H, J =8.6, 2.4); 6.62 (d, 2H, J = 
8.6); 6.65 (d, 2H, J = 2.4); 6.79 (d, 1H, J= 7.9); 

7.07 (d, 1H. J = 7.9); 10.01 (s. 2H) 

[0035] mA : DAF-2 OSSI 

4- 7-feK7SK-5- - hnmfcy timtl/YiUi/S- 

>uzm^x, m2tmmizLxm-2 £»tu:. 

5- 757-4- — baytUXU-kj > (5-ami no-4-ni Ire- 
s' , 6 ' -d ihydroxy-Spi ro ( i sobenzof uran-1 (3H) , 9 ' - (9H) x 
anthen)-3-one) 

C2 0 H 12 N 2 O 7 , F.W. 392.316 

'H-NMR (300MHz, DMS0-d 6 ) 56.58 (dd, 2H, J = 8.6. 
2.2); 6.63 (s, 1H); 6.65 (d, 2H, J = 2.2); 6.75 
(d, 2H, J = 8.6); 7.92 (s, 2H); 8.49 (s, 1H) ; 10.1 
7 (s, 2H) 

4-7 S 7-5- — Ku7/M"H»4 > (4-amino-5-nitro- 
3' , 6 ' -d ihydroxy-Spi ro ( i sobenzof uran-1 (3H) , 9 ' - [9H] x 
anthen)-3-one) 
C 20 H l2 N 2 O 7 , F.W. 392.316 

'H-NMR (300MHz, DMS0-d 6 ) 56.55 (dd, 2H, J = 8.6, 
2.2); 6.65 (d, 2H, J =2.2); 6.74 (d, 2H, J = 8.6); 
7.59 (s, 1H); 7.73 (s, 2H) ; 7.74 (s. 1H); 10.12 
(s, 2H) 

[00 36] 4, 5-^7$ 7 7/M" V*.4V (DAF-2: 5,6 
-d i ami no-3 ' , 6' -di hy droxy-Sp iro ( i sobenzof uran-1 (3 
H),9'-[9H)xanthen]-3-one) 
C 2 oHi,N 2 0 5 , F.W. 362.322, 
m.p. 240-250*C, 
MS (EI) (m/z) M * 362 

'H-NMR (300MHz, DMS0-d 6 ) 55.00 (s, 2H); 5.58 (s, 2 
H); 6.07 (s, 1H); 6.52(dd, 2H, J = 8.6, 2.2); 6.60 
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(d. 2H, J = 2.2); 6.60 (d, 2H, J = 8.6); 6.89 (s, 
1H); 9.99 (s, 2H) 

[ 0 0 3 7 ] #J5 : DAF-4 Mf DAF-6<7)K3I 
3-7-feb75F-4- -hn|*7^/H!!i4-?Dnl/y 

!\,j-)vzm^x. m2tnm\zLxm-A &i/daf-6 

3- 7S/-4- - hny7nD7/^l/-t>fy (3-amino- 

4- nitro-2' ,7'-dichloro-3' ,6'-dihydroxy-Spiro(isobe 
nzof uran-1 (3H) , 9 * - (9H) xanthen) -3-one) 
CjoHioCltMjO,, F.W. 461.200 

iH-NMR (300MHz, DMSO-de ) 8 6. 41 (d, 1H, J = 8.6); 
6.87 (s, 2H); 7.03 (s,2H); 7.83 (s, 2H); 8.36 (d, 
1H, J = 8.6); 11.23 (s, 2H) 

3,4-^*7$ on 7/M"i/-My (DAF-4: 4,5-dia 

mino-2' , T -dichloro-3\ 6' -dihydroxy-Spirofisobenzo 

f uran-1 (3H) , 9 ' - [9H] xanthen) -3-one) 

C 20 H 12 Cl 2 N 2 O5, F.W. 431.216, 

m.p. 240°CT'#3IUfts\ 300 Wmtftf 

MS (EI) (m/z) M + 430 

1 H-NMR (300MHz, DMSO-ds ) 8 5. 14 (s, 2H) ; 5.97 (s, 2 
H); 6.12 (d, 1H, J = 7.7); 6.68 (s, 2H) ; 6.81 (d, 
1H, J = 7.7); 6.85 (s, 2H) ; 10.97 (s, 2H) 
[ 0 0 3 8 ] 6-7 £ y-5- - hn^no7/WH:>f 
y (6-amino-5-nitro-2' ,7'-dichloro-3' , 6' -di hydroxy 
-Sp i ro ( i sobenzof uran-1 (3H) , 9 ' - (9H) xanthen] -3-one) 
C^oC^N^, F.W. 461.200 

iH-NMR (300MHz, DMSO-de) S6.60 (s, 2H) ; 6.93 (s, 2 
H); 6.93 (s, 2H); 7.22(d, 1H, J = 8.6); 8.40 (d, 1 
H, J = 8.6); 11.17 (s, 2H) 

5,6-y7^y7nn7Wl/t>fy (DAF-6: 6,7-dia 

m i no-2 ' , 7 ' -d i ch 1 oro-3 ' , 6 ' -d i hy droxy-Sp i ro [ i sobenzo 

f uran-1 (3H) ,9'- (9H) xanthen) -3-one) 

C 20 H 12 C1 2 N 2 Q5. F.W. 431.216, 

m.p. 190-215*C, 

MS (EI) (m/z) M + 430 

1 H-NMR (300MHz, DMSO-dg) S4.06 (s, 2H) ; 5.74 (s, 2 
H); 6.61 (s, 2H); 6.84(d, 1H, J = 7.9); 6.89 (s, 2 
H); 7.10 (d, 1H, J = 7.9); 10.97 (s, 2H) 
[0 0 3 9] #J6~*:DAF-5 <7)§5BI 

4- 7-feh7SK-5- - Yuteik7?)V&bA-9vu\sY 

5- 75^-4- -hny?nD7;Wl/-b>f y (5-amino- 
4-nitro-2' ,7'-dichloro-3' , 6'-dihydroxy-Spiro(isobe 
nzof uran-1 (3H) ,9'- [9H) xanthen) -3-one) 
C2o H ioCl 2 N 2 07 . F.W. 461.200 

1 H-NMR (300MHz, DMSO-de) 86.% (s, 1H) ; 6.89 (s, 2 
H); 6.91 (s, 2H); 7.96(s, 2H); 8.48 (s. 1H); 11.11 
(s, 2H) 

4-7 5 7-5- - hniS7vvy/U*U*4 y (4-amino- 



5-nitro-2* ,7'-dichloro-3' ,6'-dihydroxy-Spiro[isobe 
nzof uran-1 (3H) , 9' -(9H) xanthen) -3-one) 
C 20 H 10 Cl 2 N 2 O 7 , F.W. 461.200 

1 H-NMR (300MHz, DMS0-d 6 )S6.9 (br, 2H); 6.91 (s. 2 
H); 7.63 (s. 1H); 7.77(s, 2H) ; 7.86 (s, 1H) ; 11.07 
(s, 2H) 

[0040]4,5-y75/^Dn7;Wl/^>fy (DA 
F-5: 5,6-diamino-2' ,7'-dichloro-3' , 6' -dihy droxy-Sp 
iro( i sobenzof uran-1 (3H) , 9' - (9H)xanthen) -3-one) 
C 20 H 12 C1 2 N 2 0 5 , F.W. 431.216, 
m.p. 215-220°C, 
MS (EI) (m/z) M + 430 

1 H-NMR (300MHz, DMS0-d 6 ) S5.12 (s, 2H); 5.69 (s, 2 
H); 6.12 (s, 1H); 6.63(s, 2H) ; 6.85 (s, 2H); 6.93 
(s, 1H); 10.96 (s, 2H) 
[0 04 1 ] M7 :DAF-2 DA^Sit 
W4T*fcDAF-2 fcftKfc^Afc^T^h-bU/l' 

izmmu i^Rmmmtuximm&xim 

?u-?Y7y? 4~xmmLXm-2 DA£'#£ ft 

4.5- x7£/7/M-]/^ >z/T*T-h (DAF-2 DA: 

5 . 6- d i ami no-3 ' , 6 ' -b i s ( acety 1 oxy ) -Sp i ro ( i sobenzof ur 
an-1 (3H) , 9 ' - [9H) xanthen) -3-one) 

C 24 Hi 8 N 2 0 7 , F.W. 446.404, 

m.p. llO-120*C, 

MS (EI) (m/z) M + 446 

1 H-NMR (300MHz, DMS0-d 6 ) S2.27 (s, 6H) ; 4.68 (s, 2 
H) ; 5.16 (s, 2H); 6.19(s, 1H) ; 6.92 (dd, 2H, J = 
8.6, 2.2); 7.00 (d, 2H, J = 8.6); 7.12 (d, 2H, J = 
2.2); 7.15 (s, 1H) 

TtmftVr: C, 64.57; H, 4.06; N 6.28. Found: C, 64. 
27; H, 4.16; N 6.18. 
[0042] £*J8 : hVTV-JltfWWk 

±IE?)#iJ 2-7 tntz y^v^A yik^y® 
-xnmix . mti h y rv-miw^ 

3,4-7/^l/^r-f yhVTV-Jl (DAF-1T: 3",6"-di 

hydroxy-Spiro((4' ,5' :4, 5) triazoloi sobenzof uran-1 (3 

H),9''-(9H)xanthen)-3-one) 

C20H11N3O5, F.W. 373.318, 

m.p. WCtJUL, 

MS (EI) (m/z) M + 373 

1 H-NMR (300MHz, Acetone-d 6 ) £6.60 (dd, 2H, J = 8. 
6, 2.4); 6.77 (d, 2H,J = 2.4); 6.77 (d, 2H, J = 8. 
6); 7.23 (d, 1H, J = 7.7); 8.43 (d, 1H, J =7.7); 
9.05 (s, 2H) 

Ex. 493 nm - Em. 521 nm 

[ 0 0 4 3 ] 4, 5-y;is*i>^ y h y ty-ju (daf-2 

T: 3",6"-dihydroxy-Spiro([4 , ,5 , :5,6]triazoIoisob 
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enzofuran-1 (3H) , 9' '-(9H)xanthen) -3-one) 

CzoHj^Os, F.W. 373.318, 

m.p. 300-CUUi, 

MS (EI) (m/z) M * 373 

iH-NMR (300MHz, Acetone-dg) 56.59 (dd, 2H, J = 8. 
8, 2.4); 6.72 (d, 2H.J = 8.8); 6.75 (d, 2H, J = 2. 
4); 7.68 (s, 1H); 8.56 (s. 1H) 
ficfaS^ Ex. 491 ran - Em. 513 ran 
[0044] 5,6-7/M-U-M > HJ TV-/P (DAF-3 
T: 3' ' ,6"-dihydroxy-Spiro((4' ,5' :6,7)triazoloisob 
enzofuran-1 (3H) , 9" - (9H) xanthen) -3-one) 
C 2 oHi,N305, F.W. 373.318, 
i.P. 300°CfiLh, 
MS (EI) (m/z) M * 373 

1 H-NMR (300MHz, Acetone-d 6 ) 56.54 (dd, 2H, J = 8. 
6, 2.4); 6.67 (d, 2H,J = 8.6); 6.79 (d, 2H, J = 2. 
4); 8.00 (d, 1H, J = 8.0); 8.24 (d, 1H, J =8.0); 
9.00 (s, 2H) 

SiycS^ Ex. 494 ran - Em. 521 run 
[004 5] 3,4-^?nn:7/M-H:-f VYVTV-)V 
(DAF-4T: 3' ' ,6' '-dihydroxy-2' ' ,7"-dichloro-Spiro 

( [4 ' , 5 ' : 4, 5) tr i azol o i sobenzof ur an-1 (3H) , 9 " - (9H) xa 

nthen) -3-one) 

C 20 H 9 C1 2 N 3 0 5 . F.W. 442.202. 

m.p. 300°C£JLL 

MS (EI) (m/z) M * 441 

1 H-NMR (300MHz, Acetone-d 6 ) 56.97 (s, 2H); 7.00 

(s. 2H); 7.31 (d, 1H, J= 9.0); 8.46 (d, 1H, J = 9. 

0); 9.70 (s, 2H) 

Ex. 505 nm - Em. 530 nm 
[0046] 4,5-y7on7;WI/t^f W^TY-lV 
(DAF-5T: 3' ' ,6' '-dihydroxy-2' ' ,7"-dichloro-Spiro 

((4' ,5' :5,6)triazoloisobenzofuran-l(3H) ,9"-(9H)xa 

nthen) -3-one) 

C 20 H 9 C1 2 N 3 0 5 , F.W. 442.202, 

m.p. 300'CUU:, 

MS (EI) (m/z) M * 441 

1 H-NMR (300MHz, Acetone-de) 56.86 (s, 2H); 6.93 

(s, 2H); 7.8 (br, 1H);8.6 (br, 1H); 9.62 (s, 2H) 

fcftfcS Ex. 503 nm - Em. 523 ran 
[004 7] 5,fr-y7oD7;Wl/t^ yhVTY—Jl 
(DAF-6T : 3' ' .6' '-dihydroxy-2' ' ,7"-dichloro-Spiro 

((4' , 5' :6,7]triazoloisobenzofuran-l (3H) ,9' ' -(9H)xa 

nthen) -3-one) 

CjoHgCljNaOs, F.W. 442.202, 

m.p. 300*CJiLh, 

MS (EI) (m/z) M ♦ 441 

1 H-NMR (300MHz, Acetone-d 6 ) 56.88 (s, 2H); 7.00 
(s, 2H); 8.04 (d, 1H, J= 8.0); 8.23 (d, 1H, J = 8. 
0); 9.68 (s, 2H) 



ib*$E# Ex. 506 nm - Em. 529 nm 

[ o o 4 8 ] m9 : -mttm*mMz£h3.(i) <wt$ 

0.1 H-Vyffl&mS. (PH 7.4) \Z lvti <Ti DAF-2£?§» 
(a) (d^^AM^^^^b^Sr^t. (b) ti#X 

xmAm&vmxm'ttiz'ti 12.24 (ex. 495 nn-E 

m. 505 nm) Rlf 232.9 (Ex. 495 nn-Em. 515 nm) X' 

h o , tfxm\mz%.m%\*ix'±fcf& v y rv-;wt 
^ (DAF-2D tzzvw&zm&mmftmmizm 

[ 0 0 4 9 ] mo : -Bfl2S^J«fctffffLfc5S(I> 

-maxae&Mt ix&m no «bwc&snoc 

m (Hrabie, J. A., J. Org. Chem. , 58, pp.1472-1476, 
1993)<7)0*>NOC-12 (22°C, pH 7.4, 0.1MU yHH«K 
«t»WmS3M 32744-) &t*N0C-13 m 13.7 #) zm 

\>\ Km*iz£m-i~mksmzw-2 tmz-t 

fc. KmUt LT0.1 M U^UffiK (pH 7.4) £J3 
V\ (5 juM, 50 ;uM, 100*1 M, 500;uM)cDN0C 

S^^TT'lO/xM tf> MF-2£37 , CC»S§-£T. 3bfc 
*K<3SMfc£*l56Lfc (PJgjfcK : Ex. 495 nn-Em. 51 
5 nm) . te££l22fcjj?r. H«K (a) &l/(b) ii^ft 
^flN0C12 &1/N0C13 £J8Hfc*£<>)*S£*^LTtS 

i, ii. in »i/iv. Mi/tr, ir. in' 

V (i. -fix-fix 500AtM, lOOjuM. 50 juM Rtf 5/xM 

«ts»*»fes daf-2 frk~mi\te%£$JtizmfLxh 

V TY-)l-fttf£M LX fe 0 . -itffcffllS»K£]EiB:: 
RB* L/^SI*S«b&WC£ Sit a*H kfrX'fo 
h. 

i o o 5 o ] mi : ^^aKOHaffcsaaces 

K 

O-fk-^fttLT DAF-2 £ffllr\ -Bftg*Offl5e 

ms.i23- i Jr^j j >-7^^yt]mLtz. 3rc<oo.i 

M (PH 7.4) fc-fit-ffl 10 *tMCO DAF-2 

t 100/xM (7)2,3-yT5y't7^^y$r?§»U. -IMfc 

g«^jss» Lx-w.%m.mm%.mz x mm 
m (ph 7.4) sr^rfycaHftUfca. -BftfflR^K 

*&X/Cfl"*U HRP S (Kikuchi, K. et al., Biol. 
Pharm. Bull., 19, pp. 649-651. 1996) lei 0SS$r*^ 
#>7t. ^3fetf)S!b&fc&ti. DAF-2 fcOWCJi Ex. 495 n 
m.Em. 515 ran; 2,3- VT 5 J f V V\Z-r>WX\± E 
x. 375 nm, Em. 425 nm fcW:. ftfitUte X SifJgJt© 
tfTofc*Sft*H3(a) {C*"f. Dtt DAF-2. O 

ti2.3-v ! T5y-f7^V>'^^?:^-r. 

DAF-2 1*2,3-^7 5 yt7^Uy(CJt<t*«75^c7) 
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[00 5 1 ] DAF-2 &V : 2.3- : JTiSi-y?l'y 

ttw^ain^o.i m vymmmm (ph 7.4) fcsm, 

««fta*»i» DAF-2 A«OhU7V-/H* (DAF-2T) 
(CO^Tte Ex. 495 nm. Em. 515 nm; 2,3- ^'75 7^ 
7 ? W y A*<7) h U 7 V-AH* (t7bM) 7V-/W 
(COV^tfi Ex. 375 nm, Em. 425 nm fc Lfc. I£^£0 
3(b) fcifrt. H«k DHt DAF-2T . Olitt-7hHJ7 
'/-A-OKA**?. i<^S**»4>. DAF-2 t**t* 

h y 7y-iWk**tt-*-7 h h y 7y-;Kcjt^x^24 

ttWSbEBU*** LT V^S £ b m^X'h h . 
[ 0 0 5 2 3 #J12 : P m%MlZ ± SiSJ^SHt 
5$(I) <Mt&fab LT DAF-2 &y DAF-5SrfflV\ 0.1 M 
U>mfffiS (PH 7.4) 100 AM WiMEt* 

(silt, -iwfcB**fc&a>wf. ^o?§?st£, -efi-f 

ft<0pH*) y yi?^ff?g{Cifl?gS* { ^ l^M btchX o\z 

Mtxmmmm^^tz. ajfooweaywi, da 

F-2 fcOWCJi Ex. 495 nm, Em. 515 nm; DAF-5JCOU 
TJi Ex. 505 nm, Em. 520 nm b Ltz. &m£04 fc* 
1". H«k Dit DAF-205IS*£*U Oli DAF-50&H 
*jj*t. £<0lSJfe&>^ DAF-2 ti«f*tt*» <»mactt1R« 

iz&^xm^m&ztmix ^&zt. aix. daf-5 « 
[ o o 5 3 3 wi3 : mwtmMm&ri-wm 

WS^SU LPS(12.5;ug/ml), INF- r (150 U/m 
1), IL-l/3(25U/ml), TNF-a (30 ng/ml)f»tt-^ 
ftB»^«B««»a*ffofc. &12lSigtg§t£«68L 
fcSL tgtlfiSrDAF-2 DA (017, 10juM)*jffl»tfc Krebs 
-Ringer Vyffl&ffitH (KRP) 0 »£ . DAF 
-2 DA fcBO&i-frfc. 3TCTl«HB»»Lfca. «UB 
£&#U *8*tL-Arg Xti L-NMMA fcSHU: Krebs 
-Ringer-»J>«lI«8[KSS»Lfc. MI&nog3GftO& 
«3Wfc*«3HWWIT (Ex. 490. Em. 515 nm &±, ft 
$X20) fcfDKLfc. 

[0 0 543 tS**H5fcjjrr. 04". (a) fiiPJ&ftO 
WSfttma mM L-Arg££trfgifiT«&Ucft0^fc 
; (b) ttlS(a) ^tfi$rl mM NMMA £#tfigift 
TH»Lfca^Wkt*U; (c) J4I80>) Oigt££10 

mML-Arg JM«fSILfcMtJ*t. 2 
Jt. (d) te$M.&<Qtm<Dtgi&Zl mM NMMA £~&tf*gtS 
TSWLfcflW«fl;t*L: (e) i&MXtrtm&m 



Sri mM L-Arg«:*tr««!-CiM»Lfca<?«Wt*5tt. M 
ifit. dwejR*»<5>. DAF-2 

[00553 

mbLx^mx-hh, xmnnndwtitmit. -m 
4^tmmx<BU£ixm&e>mi)nfcit®z j 3- 

[0i3 -KMUBsaanK J: 4 so ) cxtamnmx. 

Y)Vgft£*LtzmX'foh . (a) litfXSAffCD 

so) ofc^wsBfcwhA-fcwu (b) \$*jxm 

h/l'S-St". 

[02 3 -IWkBBR4Jfi*ttt#Lfc3!C(I) ^-fL^ft 
^mKSMfcSSLfcHTfc*. 0<K (a) RV(b) 
HttL?timC12 SIXN0C13 fcJHVvfc*a*)fS«£jS 

u i. ii, in at/iv. Mtftr, ir, nr &tn 

V J±. *<vfil 500//M, lOO^M, 50 /zM Rl^ 5x/M 
ON0C a*#4Sii:fc»^)IS»&*t. 
[03 3 *(i) ntt.&ht2,3- s sr$;i-79u>b 

<D««*ifc«UfclS«*jRtHT**. 04>. (a) Uflk 
JBlKJ:4«aifc«*ffofclS*fe*L. Dii DAF-2, 
OJi2, 3-5^*7 5 /^7^VV«IS»*S%r. (b) ttH» 
{bs^tscb-c^-ri. h , ;7y-;l^0^3SSSr 

^L, Oi DAF-2T . Oli^7hhy7y-/l^«MI* 

[04 3 *(i> <oft^<opOTfcj:*«aawk<ois 

***UfcHTft*. 0*, □« DAF-2iO^SSr*U, 
Ot± DAF-5£O^SS:^-r. 

[05 3 «^<0^fc»^4-IMrJ»*a!3eLfc 
tt*t*UfeH-C**. H+. (a) {i»ftW«Oig 
JfiS-1 mM L-A««r*tf«*TiBiLfcflW«M:t*U ; 
(b) Hajg(a) C7)tgt62:l mM NMMA **tr*ift"eiBjlL 
JtftiOSHLSr^L ; (c) }iZS(b) O*Wft*10 mM L-Ar 
g «:-SrtrtHftTWiLfcawa&ftSr*U ; (d) IM 
Offlia^tgifiSrl mM NMMA 5&*tr«iBTaWLfea^aB 
ft^^L ; St/, (e) {2&JIJ&<0»^m mM L-A 
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(13) 



[HI] 




(b) 



E * (rmj BOO.O 



















BSQRI 20.00 



[132] 



10000 



7500 



5000 



2500- 



10000 -t 




600 1200 
Ttme(sec) 



600 1200 
Time(sec) 



[03] 




0£ 1 1J5 




025 OB 0.75 1 



1.25 
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